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O PRELIMINARY AMENDMENT 

d 

sj Sir: 

J'fJ Prior to examination, and prior to calculating final fees, please amend the 

j*"V above-identified application as follows: 
tjj IN THE SPECIFICATION : 

Page 1, delete the heading that precedes the first paragraph and insert the 
U following two headings: 

BACKGROUND OF THE INVENTION 

Field of the Invention 

Amend the first paragraph of the application to read as follows: 
The invention relates to a detector for detecting electrically neutral particles, 
to a converter device for a detector for detecting electrically neutral particles, to a method 
for producing a converter device and to a detection method for detecting electrically neutral 
particles. 

After the first full paragraph, insert the following new heading: 



Description of the Related Art 

Delete the paragraph extending from page 5, line 24 through page 6 line 2 
and insert the following new heading: 

SUMMARY OF THE INVENTION 
Page 16, between lines 14 and 15, insert the heading: 
BRIEF DESCRIPTION OF THE DRAWINGS 
Page 17, between lines 15 and 16, insert the heading: 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMNETS 
? IN THE ABSTRACT : 

.• 

''i Delete the original abstract and substitute the new Abstract presented on the 

ill separate page attached hereto. 

IJ1 

m IN THE CLAIMS : 

ii 

□ 1 . A detector for detecting electrically neutral particles, having 

' 3 5 

IV - a detector housing (10) which at least in certain regions is filled with a 

Jsj counting gas, 

at least one converter device (22) which is arranged in the detector 
housing (10) and generates conversion products as a result of the absorption of the neutral 
particles which are to be detected, the conversion products generating electrically charged 
particles in the counting gas, 

at least one readout device (19) for detecting the electrically charged 

particles, 

at least one device (18) for generating an electrical drift field for the 
electrically charged particles in at least a region of the volume of the counting gas in such 
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a manner that at least some of the electrically charged particles drift toward the readout 
device (19), the converter device (22) being of charge-transparent design and being 
arranged in the detector housing (10) in such a manner that the drift field passes through 
at least part of this device. 

2. The detector as claimed in claim 1 , in which the converter device (22) 
has a multiplicity of passages (32), for the electrically charged particles. 

3. The detector as claimed in claim 2, in which the passages (32) have a 
minimum diameter of between 10 urn and 1000 urn, and a minimum spacing of 10 |xm to 
500 [im. 

4. The detector as claimed in claim 1, which comprises a multiplicity of 
the converter devices (22) arranged in cascade form. 

5. The detector as claimed in claim 1 , in which a region of the converter 
device (22) which is active in the conversion is of large-area design and is arranged 
substantially perpendicularly in the drift field. 

6. The detector as claimed in claim 1, in which the device (18) for 
generating a drift field has a large-area structured drift electrode (18) to generate the drift 
field between the drift electrode and the readout device (19). 

7. The detector as claimed in claim 1 , in which the converter device (22) 
comprises a first conductive layer (28) and a second conductive layer (30), which are 
electrically insulated from one another by an insulator layer (26) arranged between them, 
and at least one converter layer (24), which is arranged on at least one of the first 
conductive layer (28) and the second conductive layer (30). 
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8. The detector as claimed in claim 7, in which the first conductive layer 
(28) and the second conductive layer (30) are electrically connected to a device for 
generating a converter field. 

9. The detector as claimed in claim 8, in which the converter layer (24) is 
a neutron converter layer which contains at least one of lithium-6, boron-10, gadolinium- 
155, gadolinium-157 and uranium-235. 

10. The detector as claimed in claim 9, in which the converter layer (24) 
has a layer thickness of from 0.1 \irr\ to 10 ^im for a neutron converter layer substantially 

: Z consisting of boron-10, between 0.5 ^im and 3 urn, the first and second conductive layers 
i have a layer thickness of from 0.1 ^m to 20 jam, and the insulator layer has a layer 

; a 

J p thickness of from 10 ^im to 500 ^m. 

1 1 . A converter device (22) for a detector for detecting electrically neutral 
jl particles, having a first conductive layer (28) and a second conductive layer (30), which are 
\'$ electrically insulated from one another by an insulator layer (26) arranged between them, 
ill and at least one solid converter layer (24) which is arranged on at least one of the first 

conductive layer (28) and the second conductive layer (30), the converter device (22) 
having a multiplicity of passages (32) for electrically charged particles. 

12. The converter device as claimed in claim 1 1 , which contains a neutron 
converter material selected from the group consisting of lithium-6, boron-10, gadolinium- 
155, gadolinium-157 and uranium-235. 

13. A method for producing a converter device (22) for a detector for 
detecting electrically neutral particles comprising the following steps: 
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providing an insulator layer (26) which is arranged between two 
electrically conductive layers (28, 30), so that the electrically conductive layers (28, 30) are 
electrically insulated from one another, and 

providing a converter layer (24). 
14. A detection method for detecting electrically neutral particles 
comprising the following steps: 

trapping the electrically neutral particles which are to be detected 
using at least one converter device (22) which generates conversion products when the 
* neutral particles are absorbed; 

p. - generating electrically charged particles in a counting gas by means of 

s 

n the conversion products; 

ft 

n - diverting the electrically charged particles in an electrical drift field to a 

3 readout device (19), at least some of the electrically charged particles being passed 

| through the charge-transparent converter device (22) through a multiplicity of passages 

u 

i (32), which are arranged in the form of a matrix, in the converter device (22); and 

detecting the electrically charged particles in the readout device (19). 
REMARKS 

The above-identified application was filed in the German language. An 
English language translation is being filed concurrently with this Preliminary Amendment. 
It is now clear to counsel that the original claims included multiple dependencies and 
alternative claim language. This Preliminary Amendment is entered to eliminate the 
multiple dependency and to thereby avoid the U.S. government surcharge for applications 




with multiple dependent claims. Additionally, this Preliminary Amendment is entered to 
avoid the alternative language that is permitted in Europe. 



preferred by the United States Patent and Trademark Office and to remove the reference 
in the specification to specific claim numbers, as commonly employed in Europe. This 
Preliminary Amendment also is accompanied by a substitute application that enters the 
preceding changes and that also employs the paragraph numbering preferred by the 

- United States Patent and Trademark Office. It is believed that these changes will facilitate 

if the Examiner's review of the application. 



The specification also has been amended to enter the section headings 



Early and favorable action on the amended claims is solicited. 




Gerald tTHespos (] 
Atty. Reg. No. 30,066 
Customer No. 001218 
CASELLA & HESPOS LLP 
274 Madison Avenue - Suite 1703 
New York, NY 10016 
Tel. (212) 725-2450 
Fax (212) 725-2452 
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" Version with markings to show changes made. " 
Page 1, delete the heading that precedes the first paragraph and insert the 
following two headings: 

- BACKGROUND OF THE INVENTION 

- Field of the Invention -. 

Amend the first paragraph of the application to read as follows: 
-The invention relates to a detector for detecting electrically neutral particles 
[in accordance with claim 1], to a converter device for a detector for detecting electrically 
| neutral particles [in accordance with claim 11], to a method for producing a converter 



[t device [in accordance with claim 13] and to a detection method for detecting electrically 



neutral particles[ in accordance with claim 14]-. 



After the first full paragraph, insert the following new heading: 



- Description of the Related Art -. 



m 

m 



Delete the paragraph extending from page 5, line 24 through page 6 line 2 



and insert the following new heading: 



-SUMMARY OF THE INVENTION-. 



Page 16, between lines 14 and 15, insert the heading: 



-BRIEF DESCRIPTION OF THE DRAWINGS-. 



Page 17, between lines 15 and 16, insert the heading: 



-DETAILED DESCRIPTION OF THE PREFERRED EMBODIMNETS- 



" Version with markings to show changes made. " 
-1. (amended) A detector for detecting electrically neutral particles, [in 
particular neutrons,] having 

a detector housing (10) which at least in certain regions is filled with a 

counting gas, 

at least one converter device (22) which is arranged in the detector 
housing (10) and generates conversion products as a result of the absorption of the neutral 
particles which are to be detected, the conversion products generating electrically charged 
particles in the counting gas, 
% - at least one readout device (19) for detecting the electrically charged 

\n particles, 

5l 

if! - at least one device (18) for generating an electrical drift field for the 

|3 electrically charged particles in at least a region of the volume of the counting gas in such 
I'J a manner that at least some of the electrically charged particles drift toward the readout 

)t device (19), the converter device (22) being of charge-transparent design and being 

ill 

arranged in the detector housing (10) in such a manner that the drift field passes through 
at least part of this device. - 

-2. (amended) The detector as claimed in claim 1, in which the converter 
device (22) has a multiplicity of passages (32), [which are preferably arranged randomly or 
in the form of a matrix,] for the electrically charged particles. - 

--3. (amended) The detector as claimed in claim 2, in which the passages 
(32) have a minimum diameter of between 10 [ivn and 1000 jj.m, [preferably 25 \im to 500 
jam,] and a minimum spacing of 10 (urn to 500 (im[, preferably 50 jum to 300 jim].- 



--4. (amended) The detector as claimed in [one of the preceding claims] 
claim 1 , which comprises a multiplicity!, preferably from 2 to 20, most preferably 10,] of the 
converter devices (22) arranged in cascade form.-- 

~5. (amended) The detector as claimed in [one of the preceding claims] 
claim 1 , in which a region of the converter device (22) which is active in the conversion is 
of large-area design and is [preferably] arranged substantially perpendicularly in the drift 
field.— 

— 6- (amended) The detector as claimed in [one of the preceding claims] 
I;* claim 1 , in which the device (18) for generating a drift field has a large-area[, optionally] 

l % structured drift electrode (18) [in order] to generate the drift field between the drift electrode 

*il 

i£ and the readout device (19).» 

in 

iff ~7. (amended) The detector as claimed in [one of the preceding claims] 

i; 

0 claim 1 , in which the converter device (22) comprises a first conductive layer (28) and a 
IP second conductive layer (30), which are electrically insulated from one another by an 

|3 insulator layer (26) arranged between them, and at least one converter layer (24), which is 

in ■ 

[preferably] arranged on at least one of the first conductive layer (28) and[/or on] the 
second conductive layer (30).- 

-8. (amended) The detector as claimed in claim 7, in which the first 
conductive layer (28) and the second conductive layer (30) are electrically connected to a 
device for generating a converter field.— 

-9. (amended) The detector as claimed in claim [7 or] 8, in which the 
converter layer (24) is a neutron converter layer which contains [in particular] at least one 
of lithium-6, boron-10, gadolinium-155, gadolinium-157 and[/or] uranium-235.- 
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-10. (amended) The detector as claimed in [claims 7 to] claim 9, in which 
the converter layer (24) has a layer thickness of from 0.1 jam to 10 jumf, preferably,] for a 
neutron converter layer substantially consisting of boron-10, between 0.5 jum and 3 ^im, 
[most preferably approximately 1 jam,] the first and second conductive layers have a layer 
thickness of from 0.1 |im to 20 jim, [preferably 0.2 jam to 10 jim,] and the insulator layer 
has a layer thickness of from 10 jam to 500 |im[, preferably 25 jam to 100 jam].-- 

-11. (amended) A converter device (22) for a detector for detecting 
electrically neutral particles, [in particular neutrons,] having a first conductive layer (28) and 

q a second conductive layer (30), which are electrically insulated from one another by an 

Q 

up insulator layer (26) arranged between them, and at least one solid converter layer (24) 

l M which is [preferably] arranged on at least one of the first conductive layer (28) and[/or on] 

IJI 

:?? the second conductive layer (30), the converter device (22) having a multiplicity of 
j| passages (32)[, which are preferably arranged in the form of a matrix,] for electrically 

m charged particles- 

i ' 

j-y -12. (amended) The converter device as claimed in claim 11, which 

contains a neutron converter material[, in particular] selected from the group consisting of 
lithium-6, boron-10, gadolinium-155, gadolinium-157 and[/or] uranium-235.-- 

-13. (amended) A method for producing a converter device (22) for a 
detector for detecting electrically neutral particlesf, in particular neutrons,] comprising the 
following steps: 

providing an insulator layer (26) which is arranged between two 
electrically conductive layers (28, 30), so that the electrically conductive layers (28, 30) are 
electrically insulated from one another, and 
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providing a converter layer (24)[, in particular a neutron converter 

layer]. ~ 

-14. (amended) A detection method for detecting electrically neutral 
particles[, in particular neutrons,] comprising the following steps: 

trapping the electrically neutral particles which are to be detected 
• using at least one converter device (22) which generates conversion products when the 
neutral particles are absorbed; 

generating electrically charged particles in a counting gas by means of 

0 the conversion products; 

;*P - diverting the electrically charged particles in an electrical drift field to a 

lp readout device (19), at least some of the electrically charged particles being passed 
'* f through the charge-transparent converter device (22)[, in particular] through a multiplicity 
ll of passages (32), which are [preferably] arranged in the form of a matrix, in the converter 
m device (22); and 

1 U - detecting the electrically charged particles in the readout device (19).-- 
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ABSTRACT 

The invention relates to a detector for detecting 
electrically neutral particles. The detector has a housing (10) 
filled with a counting gas. A converter (22) in the housing (10) 
generates conversion products as a result of the absorption of the 
neutral particles. The conversion products generate electrically 
charged particles in the counting gas, and a readout device (19) 
detects the electrically charged particles. A device (18) 
generates an electrical drift field for the electrically charged 
particles in a region of the volume of the counting gas so that at 
least some of the electrically charged particles drift toward the 
readout device (19) . The converter device (22) is of charge- 
transparent design and being arranged in the detector housing (10) 
so that the drift field passes through at least part of this 
device . 



